Assessing Score of Applicability and Importance on Functional Performance Criteria for Historical Building  by Aksah, Hasnizan et al.
 Procedia - Social and Behavioral Sciences  222 ( 2016 )  65 – 74 
Available online at www.sciencedirect.com
ScienceDirect
1877-0428 © 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AMER (Association of Malaysian Environment-Behaviour Researchers) and cE-Bs (Centre for 
Environment- Behaviour Studies, Faculty of Architecture, Planning & Surveying, Universiti Teknologi MARA, Malaysia.
doi: 10.1016/j.sbspro.2016.05.188 
ASLI QoL2015, Annual Serial Landmark International Conferences on Quality of Life 
ASEAN-Turkey ASLI QoL2015 
AicQoL2015Jakarta, Indonesia. AMER International Conference on Quality of Life 
The Akmani Hotel, Jakarta, Indonesia, 25-27 April 2015 
“Quality of Life in the Built & Natural Environment 3" 
 
Assessing Score of Applicability and Importance on Functional 
Performance Criteria for Historical Building 
Hasnizan Aksah*, Abdul Hadi Nawawi, Ahmad Ezanee Hashim, Elma Dewiyana 
Faculty of Architecture, Planning and Surveying, Universiti Teknologi MARA, 40450 Shah Alam, Malaysia  
Abstract 
Historical buildings in Malaysia represent the ancient building culture and need to be preserved for the country’s future 
generation. Refurbishment work is carried out to ensure the building fit for occupation. Evaluation after refurbishment is vital a 
procedure to assure the performance of building meet the user requirements. The objectives of this study are to assess the score of 
importance and applicability of the functional performance criteria. Secondly, to identify the correlation scores between 
importance and applicability of functional performance criteria. Finding shows that the correlation relationships between score of 
importance and applicability of all criteria have positive relationship. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of AMER (Association of Malaysian Environment-Behaviour Researchers) and cE-Bs (Centre 
for Environment-Behaviour Studies, Faculty of Architecture, Planning & Surveying, Universiti Teknologi MARA, Malaysia. 
Keywords: Score of importance; score of applicability; functional performance; historical building 
1. Introduction 
Historical buildings in Malaysia is one of the most enduring assets that represent our history and culture and also 
play an important role in generating income and besides boosting tourism potential. Kamarul, Lilawati & Ghafar 
(2008), state that these buildings gives us a sense of wonder and makes us want to know more about people and 
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culture that produced it. In Malaysia, there are many historical buildings such as the National Textile Museum, 
Sultan Abdul Samad Building, Penang Municipal Hall, The Perak Museum and others. 
Generally it is found that most of the historical buildings being left over and in a state of dilapidation and 
deteriorated. The physical quality of the building is slowly declining and not performing the way it was intended to. 
Refurbishment is becoming one of the most important sectors to enable the building to be fit for its purpose of use. 
Azlan and Rohayati (2012) states refurbishment is an act of upgrading, alteration and renovation of an existing 
building to improve the facilities and increase building lifespan. Building to be refurbished needs to go evaluation 
assessment to ensure the building meets user’s requirement and performance standard. Post Occupancy Evaluation 
(POE) is a method of building evaluation in a systematic way after the building has been completed and occupied 
for some time. POE requires feedback from occupants based on occupants comfort experienced regarding the 
building performance. POE is intended to look into positive consequences of design input that will be use in future 
to build a better building. There are few types of the element of building performance. They are technical 
performance, behavioral performance and functional performance This study will only focus on the functional 
performance element. 
1.1. Problem statement 
Currently refurbishment is becoming one of the most important sectors that enable the building fit for its purpose 
of use. Refurbished building needs to have evaluation assessment to ensure the building meet user’s requirement and 
performance standard. However, the common problems faced in refurbishment functional performance work are 
space management planning and change in aesthetic value (Ahmad, Hasnizan & Shahrul, 2012). Other than that, it is 
also constrained by heritage regulations and restrictions (Siti, 2011). Moreover, fire safety management in buildings 
is inadequate due to improper guideline (Salleh & Ahmad, 2009). Finally, the life cycle cost of operating historical 
building is high, due  to high  energy consumption (Syahrul & Raha, 2011) and also  high in maintenance cost 
(Syahrul, Emma & Aiman, 2011). 
Based on the above issue, it shows that there are many problems that encircled functional performance element 
and criteria in POE. Therefore, this study will focus and highlight on the score of importance and score of 
applicability of each criteria in functional performance element.  
1.2. Research aims 
The objectives of this research are to assess the score of importance and applicability of functional performance 
criteria. Secondly, to identify the correlation scores between importance and applicability of functional performance 
criteria. Meanwhile, the aim of this study is to extend and improve the design requirements which related to 
functional evaluation requirements.  
1.3. Scope and limitation of the research 
Semi-structured interviews and survey questionnaires were distributed to related professionals, public agencies, 
local municipality and relevant interested parties in historical building management. This study involves 31 no of 
respondents. The methodologies also include review literature from secondary data. The evaluation done is centred 
in functional performance criteria only. Eight (8) criteria of functional performance used for refurbished historical 
building and the criteria are; space, aesthetics value, comfort, amenity, services, safety, operational management and 
life-cycle cost.  
2. Literature review 
2.1. Post occupancy evaluation 
Post-occupancy evaluation (POE) is the process of systematically comparing actual building performance, with 
explicitly stated performance criteria (Preiser, Harvey & Edward, 1988). In addition, RIBA (1991) reported that 
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POE is a systematic study of buildings in use to provide architects with information about the performance of their 
design. Preiser and Vischer (2005), added that POE reflect on how the buildings meet users need in addressing 
issues such as occupant performance, worker satisfaction and productivity. Blyth and Gilby (2006), defined POE is 
a method of providing feedback from users throughout the building’s life-cycle which is use in the future either on 
the process of delivery or technical performance of the building. According to Meir, Garb, Jiao and Cicelsky (2009) 
stated that POE is a method of providing feedback that can improve planning and practice throughout the building’s 
lifecycle. 
POE has three types of review which is indicative, investigative and diagnostic review (Blyth & Gilby, 2006; 
Preiser, 1995; Cooper, Ahrentzen & Hasselkus, 1991). An indicative review is a simple, quick review on building 
performance carried out by walk-through method inside the building to highlight the major strength and weaknesses 
for a basis of future more-depth investigation (Mohammad, 2005). Sometimes simple questionnaires are distributed 
to building users. An indicative review is a quick study that aimed to identify the major functional failures and 
successes of the building in general manner (Cooper et al., 1991). An investigative review is more complicated and 
meticulous investigation, using a more accurate technique to obtain exact data (Blyth et al., 2006). The investigative 
review aimed to identify a bit deeper into issues highlighted during an indicative review. The method of 
investigation is by distributing questionnaires and conducting interviews which developed by means of literature 
reviews and comparisons with similar facilities (Cooper et al., 1991; Adewunmi, Omirin & Famuyiwa, 2011). 
Subsequently, a diagnostic review is very meticulous review with an outstanding result of making reasonably 
accurate predictions of building performance and it also add the knowledge to improve design criteria and guideline 
literature within the same building (Mohammad, 2005). A diagnostic review conducted by observation or by using 
equipment to measure performance and linked with occupant’s response (Blyth et al., 2006; Queensland 
Government, 2012). 
2.2. Criteria of functional performance 
Blyth et al., (2006), stated that the evaluation of the functional performance of POE is on how the building 
institution’s goals and user’s needs are supported. Preiser et al. (1988) on the other hand defined functional elements 
of a building supports the activities carried out by occupants within the building and majority of building occupants 
have the same opinion on the importance of functionality in building (Marmot, 1991). 
Different buildings have various types of functional performance requirements. The functional performance 
featured significantly in details of layout, furniture and building services (Marmot, 1991). According to CABE (as 
cited in Meir et al., 2009) building functional performance covers the access to building, space insides and the uses. 
Istvan (2012) added the functional performance criteria are strategic value, aesthetics, space, comfort, services, 
equipment, use, maintenance costs and life-cycle costs. Blyth et al. (2006) added the functional performance criteria 
are strategic value, aesthetics and image, space, comfort, amenity, serviceability, safety, operational cost, life-cycle 
cost and operational management. Moreover, Akman (2002) stated the functional performance criteria are space 
relationship, services, amenities, location, environmental condition, and overall effectiveness. 
For this study, there are eight (8) criteria of functional performance used for refurbished historical building and 
the criteria are; space, aesthetics value, comfort, amenity, services, safety, operational management and life-cycle 
cost (Hasnizan, Ahmad, Elma, & Zarina, 2013). Space is the criteria that focus on size and adequacy of an area that 
could encourage social interaction and adaptability while aesthetics value is in the harmonious environment and 
portrayal of intended image aesthetics of building design. Comfort is on user’s satisfaction towards the 
environmental condition directly influenced by building envelope that includes lighting, temperature, ventilation and 
noise. Amenity emphasizes on provision and adequacy of social amenities and for organization operation that can 
affect user's well-being, both physical and mental. It may also contribute to a building historic character. Moreover, 
services are on the communication network, electricity, water supply, security system and others that support users 
to carry out daily activities. Safety is criteria that look at space layout and materials that affect safety and also safety 
equipment and information in case of emergency. Operational management focuses on the quality services and 
creation of customer value through effective and efficient management in term of booking allocation systems, user 
supports, help desks and also manual. Finally, life-cycle cost emphasizes on the cost of operating, replacement and 
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alteration. It also involves the cost of maintenance of retaining or restoring assets, facilities and types of equipment 
to the specified operable condition. 
2.3. Refurbishment and refurbished historical buildings  
Refurbishment is an act of upgrading, alteration and renovation of an existing building to improve the facilities 
and increase building lifespan (Azlan et al., 2012). Study shows that there is an increase in demand in refurbishment 
sector due to the increasing number of building age and fast changing in construction technology which allow old 
building to adapt to the current use of building (Azlan et al., 2012). The demand for refurbishment projects can be 
classified into various categories such as corrective refurbishment, change in use, space alteration refurbishment, 
optimizing of economic factor as optimizing refurbishment, subjective features as pleasure refurbishment and 
change of environment (Ahmad et al., 2012). It requires experts input and craftsmanship (Reyers & Mansfield, 
2001). 
National Heritage Act 2005, section 2, describes heritage buildings or historical buildings are buildings that have 
outstanding universal value from the point of view of history, art or science in their architecture, homogeneity or 
their places in the landscape. Heritage building according to Feilden (as cited in Arazi, Faris & Mahmoud, 2010) is a 
building that gives other people the sense of wonder and wants to more about people and culture that produce it. 
Salleh and Ahmad (as cited in Syahrul & Nursyahida, 2014), classified heritage building, is building that age 50 
years and above. Historical building is an important asset in Malaysia for the reasons that they show the history of 
the country. Historical building also an asset to the tourism industry since tourist seems to attract more to these 
buildings due to its cultural uniqueness, high historical and architectural values, and the strong desire to see 
something different (Arazi et al., 2010). Nevertheless, most historical buildings were changed from its original 
functions such as museums, libraries, offices and hotels (Salleh et al., 2009). 
3. Methodology   
Methodologies taken are semi-structured interview and survey questionnaires to related professionals, public 
agencies, local municipality and relevant interested parties in historical building management. The respondents 
involved in this study are 31 person. The methods also involve review literature from secondary data. Data for 
literature review are generated from secondary sources through reading on journal, act, and others on functional 
performance of building. Semi – structured interviews helped to clarify certain ambiguous information obtained 
from the literature reviews, and also provided an opportunity to verify some of the variables that were not discussed 
during the literature reviews. The analysis of Correlation was conducted using the statistical software program SPSS 
(Statistical Packages for Social Sciences, version 17.0). The structure of the methodologies is shown in the diagram 
as below.  
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Fig. 1. Methodology of research 
STAGE 1: IDENTIFICATION AND CONFIRMATION OF RESEARCH TITLE 
Identify and determine research title based on related issues 
STAGE 2: DETERMINE RESEARCH OBJECTIVES 
Delineating research objectives based on research issues and act as reference for research   
OBJECTIVE 1 
To assess the score of importance and 
score of applicability of the functional 
performance criteria.  
OBJECTIVE 2 
To identify the correlation scores 
between  importance and applicability of 
functional performance criteria. 
 
METHODOLOGY 
Data for the literature review are 
collected from secondary sources 
through reading on journal, article 
and act on functional performance 
of building and the issues on 
implementation of functional 
performance criteria. 
 
METHODOLOGY 
Semi-structured interview and 
survey questionnaires to related 
professionals, public agencies, local 
municipality and relevant interested 
parties in historical building 
management 
 
METHODOLOGY 
The correlation analysis between the 
data on score of importance and 
score of applicability is analysed by 
using Pearson Correlation Test.  
 
 
STAGE 3: ANALYSIS AND FINDINGS 
Data collected on the scores of importance and scores of applicability are analysed by using Pearson Correlation 
Test.  
STAGE 4: CONCLUSION AND RECOMMENDATION 
Conclusions are on research findings and recommendations are for future research.  
 
SCOPE AND LIMITATION 
Study focuses on related professionals, public agencies, local municipality and related interested parties in 
historical building management. . This study involves 31 no of respondents. The evaluation done is centred in 
functional performance criteria only.  
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4. Result and analysis 
Table 1 shows the years of working experience of the respondents. The results present 25.8% have working 
experience between 6 until 10 years. This result indicates that the respondents familiar with the building and have 
knowledge on historical management building. Meanwhile, the period of working experience 1 to 11 months is 
12.9%, reported as the least year of working experience.  
                                                                  Table 1. Years of working experience 
Group  Percentage (%) 
1-11 months 12.9 
1-5 years 19.4 
6-10 years 25.8 
11-15 years 22.6 
16 years above 19.4 
 
Table 2 shows the academic qualification of the respondents. The result presents that almost half of the 
respondents have a degree qualification. This result indicates that the respondents have qualification and knowledge 
that regards on building.  
 
                                                                Table 2. Frequency of academic qualification 
 
 
 
 
 
 
 
 
Table 3 shows the frequency of organizational involvement. It involves related professionals, public agencies, 
local municipality and relevant interested parties in historical building management. The highest proportion is 
building management team that recorded 74.2%. It follows with the consultant that recorded 22.6% and others 3.2%. 
                                                               Table 3. Frequency of organization involvement 
 
 
 
 
 
 
Table 4 shows the assessment of the normality test. The score of importance was ranked from 1-very unimportant 
to 4-very important and score of applicability were ranked from 1-do not apply to 4-apply greatly. Data is run on 
Normality Test to determine whether the data set of the research variables in each context were well-modeled by the 
normal distribution or not. The result shows that the data is   as the data skewed within the range from -1.631 to 
0.798 which fall within the normal distributed ranged +2 to -2. In addition, the kurtosis ranged from -2.017 to 0.702 
which is within the normal ranged of -7 to +7. 
 
 
 
 
Group Percentage (%) 
SPM 6.5 
Diploma 35.5 
Degree 48.4 
Master 9.7 
Group Percentage (%) 
Building Management Team 74.2 
Consultant 22.6 
Others 3.2 
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               Table 4. Assessment of normality test 
Context Variable 
Kolmogorov-Smirnova 
Skewness Kurtosis 
Distribution 
Statistics df Sig.  
Importance Space .301 31 .000 -0.348 -0.574 Normal 
 Aesthetics Value .396 31 .000 -0.487 -1.889 Normal 
 Comfort .492 31 .000 -1.631 0.702 Normal 
 Amenity .317 31 .000 -0.382 -0.812 Normal 
 Services .412 31 .000 -0.638 -1.708 Normal 
 Safety .461 31 .000 -1.163 -0.697 Normal 
 
Operational 
Management 
.301 31 .000 -0.348 -0.574 Normal 
 Life Cycle Cost .322 31 .000 -0.743 -0.457 Normal 
Applicability Space .242 31 .000 -0.393 -0.393 Normal 
 Aesthetics Value .353 31 .000 -0.015 -0.786 Normal 
 Comfort .379 31 .000 0.344 -2.017 Normal 
 Amenity .320 31 .000 -0.166 -0.399 Normal 
 Services .396 31 .000 0.487 -1.889 Normal 
 Safety .350 31 .000 -0.644 -0.569 Normal 
 Operational 
Management 
.429 31 .000 
0.798 -1.462 Normal 
 Life Cycle Cost .260 31 .000 -0.374 -0.735 Normal 
 
Meanwhile, Table 5 shows the results of descriptive statistics for all research variables for both Score of 
Importance and Score of Applicability. 
               Table 5. Results of descriptive statistic for all research variables 
Variable 
Importance Applicability 
Mean Std. dev Mean Std. dev 
Space 3.35 0.608 3 0.816 
Aesthetics Value 3.61 0.495 3.35 0.551 
Comfort 3.81 0.402 3.42 0.502 
Amenity 3.45 0.568 3.23 0.617 
Services 3.65 0.486 3.39 0.495 
Safety 3.74 0.445 3.52 0.57 
Operational Management 3.35 0.608 3.32 0.475 
Life Cycle Cost 3.42 0.672 3.26 0.682 
 
In the context of the score of Importance, the result shows that the Comfort criteria make up the highest score for 
Importance (3.81). The next score is Safety, which recorded 3.74. It followed by Services criteria that recorded 3.65. 
Meanwhile, space (3.35), operational management (3.35) and life cycle cost (3.42) were the three least criteria for 
the score of Importance. 
Meanwhile, in the context of the score of Applicability, the result shows that the Safety criteria make up the 
highest score for Applicability (3.52). The next score is Comfort criteria that recorded 3.42. It followed by Services 
criteria that recorded 3.39. In addition, Aesthetic Value recorded 3.35 and followed by operational management with 
a score of 3.32. Meanwhile, space (3.00), amenity (3.23) and life cycle cost (3.26) were the three least criteria for 
the score of Applicability. The findings that can be obtained from both scores are as follow : 
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        Table 6. Finding on descriptive statistic for all research variables 
 Score of Importance Score of Applicability Finding 
Highest Score  Comfort  Safety The results shown that the criteria of Comfort, 
Safety and Services make up the highest score 
for both Scores of Importance and Score of 
Applicability. 
 Safety Comfort 
 Services Services 
Lowest Score Space Space The results also shown that the criteria of space, 
operational mgt, amenity and life cycle cost are 
the lowest score for both Scores of Importance 
and Score of Applicability. 
 Operational Mgt Amenity 
 Life cycle cost Life cycle cost 
 
The results shown that the mean was applied as a measure of central tendency, which indicated that means of all 
variables were above their midpoint level (2.5 from 4 point Likert Scale).  The results indicated that the consensus 
respondents’ perceptions of these variables were above the average. It also revealed that the relationship between the 
same variables is mostly in a positive relationship. It means, with an increase in the importance of a specific 
variable; the applicability will increase too and vice versa. 
Others, the results shown that the criteria of Comfort, Safety and Services make up the highest score for both 
Scores of Importance and Score of Applicability. Comfort is focused towards the environmental condition directly 
influenced by building envelope that includes lighting, temperature, ventilation and noise. Meanwhile, safety is 
criteria that look at space layout and materials that affect safety and also safety equipment and information in case of 
emergency. Other than that, Services are focused on the communication network, electricity, water supply, security 
system and others that support users to carry out daily activities. 
Moreover, the results also shown that the criteria of space, operational mgt, amenity and life cycle cost are the 
lowest score for both Scores of Importance and Score of Applicability. Space is the criteria that focus on size and 
adequacy of an area that could encourage social interaction and adaptability. Meanwhile, Operational management 
focuses on the quality services and creation of customer value. Other than that, Amenity emphasizes on provision 
and adequacy of social amenities and for organization operation. Finally, Life-cycle cost emphasizes on the cost of 
operating, replacement and alteration.  
Table 7 shows the correlation coefficient between Score of Importance and Applicability of the variables. 
Pearson Correlation Test was carried out to test the importance, strength and direction of the inter-relationships 
between the Importance and Applicability of the research variables. The result shows that all variables in 
Importance and Applicability were statistically significant as their p-values were below 0.05. The sign of the 
Pearson Correlation Coefficient (r) represents the direction of the correlation. Based on the results, the Importance 
and Applicability of all variables are in positive relationships with each other. It means that the decrease in 
Importance also results in the decrease in Applicability. In interpreting the strength of the relationship based on the r 
coefficient, Salkind’s recommendation was used. As noted by Salkind (2007), the relationship between variables can 
be described as weak if the correlation coefficient (r) ranges from 0.20 to 0.39, moderate if ranges from 0.40 to 0.59, 
strong if ranges from 0.60 to 0.79, and very strong if the correlation coefficient ranges from 0.80 to 1.0. The 
relationships between Importance and Applicability of Space, Amenity and Operational Management are strong (r 
value = 0.60 to 0.79). While the relationships between Importance and Applicability Aesthetics Value, Comfort, 
Services, Safety, and Life Cycle Cost are moderate (r value = 0.40 to 0.59). In terms of direction of correlation, all 
criteria have positive relationships between score of Importance and Applicability which mean that all criteria for 
example are decreasing in Importance and also in Applicability.  
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             Table 7.  Correlation coefficient between importance and applicability of the variables 
Variable 
Correlation 
Coefficient (r) 
p-value 
Significant 
Correlation 
Correlation 
Strength 
Space 0.671*** 0.000 Yes Strong 
Aesthetics Value 0.521** 0.003 Yes Moderate 
Comfort 0.416* 0.020 Yes Moderate 
Amenity 0.651*** 0.000 Yes Strong 
Services 0.451* 0.011 Yes Moderate 
Safety 0.411* 0.021 Yes Moderate 
Operational Management 0.629*** 0.000 Yes Strong 
Life Cycle Cost 0.556** 0.001 Yes Moderate 
*.Correlation is significant at the 0.05 level (2-tailed)**;Correlation is significant at the 0.01 level (2-
tailed);***.Correlation is significant at the 0.0001 level (2-tailed). 
5. Conclusion and further research 
In conclusion, the finding shows that the criteria of Comfort, Safety and Services make up the highest score for 
both Scores of Importance and Score of Applicability. Meanwhile, the results also have shown that the criteria of 
space, operational mgt, amenity and life cycle cost are the lowest score for both Scores of Importance and Score of 
Applicability. Other than that, the score of Importance and Applicability of all variables have positive relationships. 
It means that the decrease in importance also results in the decrease in Applicability. This result indicates that the 
lesser the importance of the functional performance element, the lesser the applicability of that particular element 
for the building. Based on the strength of the relationships between Importance and Applicability, the relationships 
of ‘Space’, ‘Amenity’ and ‘Operational Management’ are strong. However, the rest of the criteria indicated a 
moderate relationship. 
Therefore, it is important to assess the score of importance and applicability of each functional performance 
element/ criteria. It will give benefits to related professionals, public agencies, local municipality and relevant 
interested parties in historical building management. The finding will ensure good functional performance of future 
historical building refurbishment projects in Malaysia. Future research is in the area of functional performance to 
other building categories such as office building, hotel and hospital.  
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